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Skin whitening has become a global beauty trend driven by cultural, social and personal 

preferences for beautiful skin. Over the years, extensive research has been done to 

develop effective and safe skin care products. Doctors and dermatologists often look for 

long-term cosmetic products, including formulations and topical products, to control 

hyperpigmentation. A particular concern expressed by many women is the desire to 

show beautiful skin, reduce yellow or pale tones, and reduce the symptoms of 

hyperpigmented spots such as age spots or sunspots. While kojic acid, hydroquinone, 

and corticosteroids  being conventional depigmenting agents have been shown to be 

effective, their long-term use may pose serious safety concerns, including aging, 

atrophy, carcinogenicity, and other local side effects or disease. However, exploring the 

benefits of natural and herbal products offers promising opportunities to create new 

products designed to address pigmentation issues while reducing safety risks.   
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INTRODUCTION 

The skin is the largest organ of the human body 

with three main tissues: epidermis, dermis and 

subcutaneous, for the purpose of safeguarding  and 

vibrant vitality1. Epidermis contains melanocytes 

that produce melanin, responsible for skin aging 

and protection from UV radiation. The interface 

between the dermis and epidermis, called the 

dermal-epidermal junction, acts as a barrier 

preventing the penetration of macromolecules and 

cells. Melanin is an important pigment in 

determining human skin color2, excessive 

production of melanin causes hyperpigmentation 

of skin. Currently pharmaceutical and Cosmetic 

companies are on the verge of discovering and 

developing drugs that can reduce 

https://www.ijpsjournal.com/
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hyperpigmentation by blocking the production of 

melanin 3,4. Melanogenesis, the process of 

melanin production, transpires within specialized 

cells called melanocytes. These melanocytes 

establish physical and functional interrelationships 

with neighboring skin cell types, fostering 

autocrine and paracrine interactions essential for 

the regulation and coordination of melanin 

synthesis.  Autocrine signaling allows 

melanocytes to produce and release chemical 

signals that act on their own cell surface receptors, 

regulating their own activity and melanin 

production.  Paracrine signaling involves the 

secretion of chemical signals by melanocytes that 

act on nearby cells, influencing the behavior and 

functions of surrounding keratinocytes, 

fibroblasts, and other skin cell types. This 

autocrine and paracrine interplay between 

melanocytes and other skin cells ensures the 

coordination of melanin production, distribution, 

and response to environmental and physiological 

cues. Melanin synthesis also occurs through 

various oxidation reactions involving the enzyme 

tyrosinase, which catalyzes the hydroxylation of 

tyrosine to L-DOPA, oxidation of L-DOPA to 

dopaquinone and Oxidation of L-tyrosine to 

dopaquinone (DQ) 5. Dopaquinone acts as a 

precursor for the synthesis of eumelanin and 

pheomelanin 6,7. The formation of DQ is a critical 

step in melanin production, as the subsequent 

reaction occurs spontaneously under physiological 

pH conditions. Dopachrome is gradually broken 

down, resulting in the formation of dihydroxy 

indole (DHI) and dihydroxyindole-2-carboxylic 

acid (DHICA). Finally, these dihydroxy indoles 

(DHI and DHICA) are oxidized to eumelanin.  

Subsequent oxidation of this compound results in 

the production of benzothiazine and finally 

pheomelanin.  Tyrosinase is an enzyme that acts as 

a catalyst and a vital protein in melanin synthesis,  

that defines our skin color. It carefully manages 

the conversion of the tyrosine an amino acid into 

melanin precursors, ensuring precise control over 

melanin production. Tyrosinase inhibitors exert 

their effect by targeting tyrosinase activity 

inhibition which hinders melanin synthesis, 

consequently leading to a reduction in skin 

pigmentation resulting in lighter skin8,9.These 

inhibitors interfere with key steps within the 

melanin synthesis pathway such as the 

transformation of tyrosine to dopaquinone and 

formation of melanin precursors 10,11. Sunspots 

and freckles often result from prolonged sun 

exposure and are associated with localized 

melanin overproduction. Thus, tyrosinase 

inhibitors, particularly those with sunscreen 

properties, can prevent the formation of sunspots 

and freckles by reducing the enzymatic activity of 

tyrosinase and minimizing melanin synthesis 12. 

Regular use of such inhibitors helps in sun 

protection regimen and maintain a more uniform 

skin complexion. For instance, combining 

tyrosinase inhibitors with exfoliating agents like 

alpha-hydroxy acids or retinoids can enhance the 

removal of existing pigmented cells and inhibit 

new melanin synthesis 13. Additionally, the use of 

antioxidants alongside tyrosinase inhibitors can 

provide synergistic effects by neutralizing free 

radicals and minimizing oxidative stress, which 

can contribute to skin darkening. Skin 

pigmentation and skin lightening includes various 

treatments which include chemical peels, 

microdermabrasion, LED therapy, and 

microcurrents. Chemical peels promote healthier 

skin, while Spectra Carbon Peel reduces 

pigmentation while promoting even tone. Anti-

Clock facials are suitable for dry, sagging, and 

dehydrated skin, but may cause temporary redness 

or sensitivity. Glutathione skin whitening is 

popular for lightening darker skin tones but can 

cause rashes, allergies, dizziness, and vomiting. 

Hydroquinone is an effective depigmenting agent, 

but side effects like dermatitis, dryness, redness, 

swelling, and skin irritation can occur. Light-
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emitting diode (LED) therapy uses specific 

wavelengths of light to address 

hyperpigmentation. However, none of these 

treatments are satisfactory in terms of efficacy and 

long-term results14,15. Depigmenting substances 

should be precise in targeting overactive 

melanocytes without unwanted short- or long-term 

effects. Natural skin lightening approaches, such 

as plant extracts and bioactives, are worth 

exploring.With more depigmentation options 

available, the number of compounds with 

depigmentation activity has increased.Henceforth 

it is felt worthwhile to have a deep exploration of 

different alternate, traditional approaches against 

skin lightening. Recent research investigations are 

mainly focused on inhibition of tyrosinase activity 

by natural phytoconstituents, towards melanin 

synthesis, leading to reduction in skin 

pigmentation16,17. 

 

Fig.1: Morphology of skin1,2,5 

METHODOLOGY: 

This review is based on a thorough examination of 

various publications, especially those focusing on 

using plant extracts and natural components for 

cosmetics. A comprehensive search across four 

major databases: ScienceDirect, PubMed, Google 

Scholar, and Scopus were conducted. To find 

relevant information, specific keywords such as 

"skin lightening," "isolated compounds," 

"tyrosinase inhibitors," "natural plants and their 

components," and "Anti melanogenic activity" 

were carefully selected and explored. This 

approach allowed in gathering a broad range of 

research insights, enabling us to provide an  

insightful analysis of plant-based cosmetic 

ingredients and their potential benefits. 

BIOACTIVES IN NATURAL SKIN 

LIGHTENING: 

Plant extracts have shown significant inhibitory 

effects on melanin formation, proving to be more 

potent and better than hydroquinone, arbutin and 

kojic acid. Unlike these traditional depigmenting 

agents, plant extracts do not exhibit cytotoxic or 

mutagenic properties towards melanocytes. The 

abundance of natural resources provides a wide 

variety of extracts and isolated compounds, 

indicating the vast untapped potential of these 

natural extracts in the field of skin lightening. 

However, further research and exploration are 

necessary to comprehend and harness the 

effectiveness of plant extracts for the development 

of safer and more efficient skin-lightening 
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solutions. Bioactives there of exhibiting anti-

melanogenic activity are as follows   

Artocarpus plants and its chemical components 

Artocarpus plants have been scrutinized for their 

remarkable potential in the dermatological 

applications, particularly concerning the 

development of agents targeting skin pigmentation 

Through meticulous In vitro experimentation, 

various compounds were derived from Artocarpus 

plants18,19. Table I represents Compounds from 

Artocarpus Plants with Inhibitory Effects on 

Melanin Production and Tyrosinase Activity28 

Table I : Summarizes and highlights the main compounds derived from Artocarpus plants that exhibit 

inhibitory effects on melanin production and tyrosinase activity. 

Compound Source Mechanism and Effects 

Andalasin Artocarpus rigidus Inhibition of tyrosinase enzyme, 

Skin lightening 18,19 

Artocarbene Artocarpus incisus and others Inhibition of tyrosinase enzyme, potential for skin 

brightening and hyperpigmentation management27 

Artocarpanone Artocarpus elasticus bark Melanin inhibition providing more even skin tone20 

Artocarpesin Various Artocarpus plants Tyrosinase enzymatic action inhibition, potential for 

skin whitening and addressing hyperpigmentation21 

Artogomezianol Artocarpus gomezianus 

heartwood 

Inhibition of tyrosinase activity, treatment of 

hyperpigmentation24 

Chlorophorin Artocarpus heterophyllus 

sapwood 

Inhibitory activity against tyrosinase, treatment of 

hyperpigmentation23,24  

Extracts from 

 A. incisus 

Artocarpus incisus Potential skin lightening agent, treatment for 

pigmentation problems25,27 

Norartocarpetin Various sources Artocarpus 

plants 

Downregulation of phospho-cAMP response, potential 

for modulating melanin production and skin 

pigmentation26,27 

Morus australis and its chemical components: 

The extract of Morus australis has shown to have 

potential to be a rich source of tyrosinase 

inhibitors. These inhibitors are suitable for many 

applications, including anti-inflammatory agents 

and skin lightening agents in cosmetics. 

Sanggenon type prenyl flavanones, and its 

derivatives (sanggenon O, sanggenon C, 

sanggenon M), chalcomoracin, sorocein H and 

kuwanon J obtained from Morus australis were 

investigated as tyrosinase inhibitors. More 

importantly, sanggenon D exhibited stronger 

inhibitory activity compared to kojic acid and 

arbutin. Also, in the tyrosinase inhibition test, 

compounds such as oxidized resveratrol, 

sanggenon T and sanggenon O proved to be more 

potent against tyrosinase than the still known 

tyrosinase inhibitor. This data supports the utility 

of Morus australis root extract as a potential source 

for the development of tyrosinase inhibitors. 28,29 

Scutellaria baicalensis and its chemical 

components: 

Baicalein, an important flavonoid found in 

Scutellaria baicalensis, is considered a potent 

tyrosinase inhibitor, an important enzyme 

involved in melanin production. The mechanism 

by which baicalein inhibits tyrosinase was 

investigated through a combination of enzyme 

kinetics, spectroscopic methods, and 

computational simulations. 30,31,32 The results 

showed that baicalein had a significant effect on 

the diphenolase activity of tyrosinase with an IC50 

value of 0.11 µM. Inhibition kinetics showed that 

baicalein was a complex inhibitor of binding with 

a Ki value of 0.17µM and 0.56. Also, 

spectroscopic analysis revealed the formation of a 

complex between baicalein and tyrosinase, as 
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evidenced by ultraviolet absorption spectroscopy. 

Baicalein's ability to control melanin production 

and potent tyrosinase inhibition make best 

candidate for skin lightening and 

hyperpigmentation control.32,33 

Rhus succedanea and its chemical components: 

The alkyl hydroquinones 10'(Z)-

heptadecenylhydroquinones , extracted from the 

sap of the lacquer tree Rhus succedanea, has 

emerged as a captivating compound with 

remarkable potential in inhibiting activity of 

tyrosinase and  production of melanin in animal 

cells. 34In a clear study by Chen et al.,  the 

inhibitory effect of alkylhydroquinone 10'(Z)-

heptadecenylhydroquinone on tyrosinase  and its 

superior potency compared to the well-established 

tyrosinase inhibitor, hydroquinone were 

unraveled35. The elucidation of alkyl 

hydroquinone 10'(Z)-heptadecenylhydroquinone's 

potent impact on tyrosinase activity helps in 

utilization in preserving the quality of this 

botanical component susceptible for skin 

whitening. 

Agaricus hondensis mushrooms and its 

chemical components: 

Hydroquinone (HQ) is the primary toxic 

compound found in Agaricus hondensis 

mushrooms. This well-studied substance has 

gained significant recognition as a whitening agent 

and has been widely employed in cosmetic 

treatments for hyperpigmentation. In clinical 

settings, hydroquinone cream is commonly 

utilized as the standard depigmentation agent. Its 

therapeutic applications extend to addressing 

various dyschromia conditions, including 

melasma, freckles, and post-inflammatory 

hyperpigmentation. The depigmentation action of 

hydroquinone stems inhibits melanin synthesis by 

impeding the conversion of L-3,4-

dihydroxyphenylalanine (L-DOPA) into melanin 

by directly affecting the enzymatic activity of 

tyrosinase . While hydroquinone remains a 

commonly prescribed ingredient for skin-

lightening purposes, it is essential to acknowledge 

its potential adverse effects. Skin irritation and 

burning sensations are among the reported 

drawbacks associated with its usage. Additionally, 

hydroquinone has been identified as mutagenic to 

mammalian cells and exhibits cytotoxicity toward 

melanocytes 36,37. 

Mulberry tree (Morus alba Linn.) and its 

chemical components: 

The Mulberry tree (Morus alba Linn.) a part of the 

Moraceae family, has been found to possess 

remarkable tyrosinase inhibition activity, as 

demonstrated by a recent study.  Research focused 

on investigating the active components present in 

the extricate obtained from Morus alba Linn twigs. 

In the evaluation of tyrosinase inhibitory 

properties were examined, the compound 

steppogenin exhibited considerable activity with 

an IC50 value of 0.98 ± 0.01 µM. Notably, the 

inhibitory effects of steppogenin surpassed those 

of the positive control  kojic acid, a tyrosinase 

inhibitor. Later, the active components responsible 

for this inhibition were investigated.38 Among the 

tested compounds, sanggenon T, oxyresveratrol, 

kuwanon O and moracenin D exhibited strong 

activity of tyrosinase inhibition compared to kojic 

acid, a tyrosinase inhibitor. Notably, a flavone 

called morusone showed tyrosinase inhibition 

activity with an IC50 value of 290.00 ± 7.90. 

These suggest that the extract obtained from the 

twigs of Morus alba Linn. holds great potential as 

a natural source of tyrosinase inhibitors and the 

application of Morus alba twig extract as Anti 

browning agents can be expected.39 

Mung bean (Vigna radiata ) and its chemical 

components: 

Mung bean (Vigna radiata) holds significant 

cultural value worldwide, particularly in Asian 

countries, where it is widely consumed as a dietary 

staple and is used in various culinary applications, 

including soups, stews, salads, desserts, and more. 
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They are highly nutritious and provide an 

important source of protein, fiber, and essential 

nutrients. Beyond its dietary importance, mung 

bean has a rich history of traditional medicinal 

usage. In a recent study, a 70% ethanol extract of 

mung bean was further fractionated using solvents 

Dichloromethane (CH2Cl2), Ethyl Acetate 

(EtOAc), and n-Butanol (n-BuOH) to produce four 

different fractions which included CH2Cl2-

soluble in ethyl acetate being soluble, soluble in n-

butanol and residual extract fractions. More 

importantly, the ethyl acetate-soluble fraction 

exhibits the highest activity against tyrosinase 

enzyme involved in synthesis of melanin.40 Two 

pure flavonoids, vitexin and iso-vitexin, were 

isolated from the EtOAc soluble fraction by 

enzyme assay-guided fractionation method. These 

compounds have potent tyrosinase inhibitory 

activity with IC50 values between 6.3 and 5.6 µg 

mL-1. This investigation represents the first 

exploration of the active components present in 

mung bean targeting mushroom tyrosinase. This 

highlights the potential of vitexin and iso-vitexin 

as effective inhibitors of tyrosinase 

activity.41,42,43 

Cudrania cochinchinensis and its chemical 

components: 

The Phytochemical components of each part of 

Cudrania cochinchinensis,  was examined using 

High-Performance Liquid Chromatography 

Analysis (HPLC). Remarkably, the stem extract of 

C. cochinchinensis exhibited the presence of 

unknown products   as tyrosinase inhibitors. 

Motivated by these findings, further investigations 

were conducted to identify the chemical 

constituents in the stem extract, obtained using 

95% ethanol.44 The results unveiled the activity of 

tyrosinase inhibition of specific compounds 

present in the C. cochinchinensis stem extract. 

Notably, (±)2,3-cis-dihydromorin, oxyresveratrol 

and 2,3-trans-dihydromorin, exhibited superior 

potency as tyrosinase inhibitors, with IC50 values 

of 31.1 μM, 21.1 μM, and 2.33 μM, respectively. 

This observation underscores the remarkable 

potential of Cudrania cochinchinensis stem as a 

source for effective and potent natural tyrosinase 

inhibitors. The identified compounds, hold 

promise for further exploration and application in 

the development of skincare products and 

treatments targeting hyperpigmentation 

disorders.45,46 

Licorice root (Glycyrrhiza glabra) and its 

chemical components: 

Licorice root (Glycyrrhiza glabra) possesses 

medicinal properties attributed to the presence of 

glabridin, an iso-flavonoid compound. Glabridin 

exhibits anti-inflammatory and antiplatelet effects 

by inhibiting cyclooxygenase activity.45 Notably, 

glabridin has been found to reversibly inhibit 

tyrosinase, an enzyme involved in melanin 

synthesis, In the non-competitive situation with 

the IC50 value is 0.43 μM L-1. The main feature 

of this interaction is static quenching, in which 

glabridin effectively quenches the intrinsic 

fluorescence of tyrosinase. Interestingly, 

molecular docking studies show that glabridin 

does not directly act on the active site of 

tyrosinase. In addition, licorice extract's inhibitory 

effect   on tyrosinase activity was greater than that 

of glabridin alone. This has led to the search for 

other substances that contribute to the extract's 

inhibitory activity. Studies have shown that  

Isoliquiritigenin found in extract of licorice can 

inhibit the activity of monophenolase and 

bisphenolase tyrosinase. In addition, inhibition of 

tyrosinase activity by Iso liquiritigenin is dose-

dependent and correlates with their ability to 

inhibit production of melanin in melanocytes.47 

Apios americana (A. americana) and its 

chemical components: 

Apios americana (A. americana) is a plant from the 

Fabaceae family, and is indigenous to eastern 

North America. In a study, A. americana dried 

tubers were extracted using methanol at room 
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temperature. The final methanolic extract is 

concentrated and fractionated using stepwise 

solvent extraction to obtain the n-hexane, butanol, 

ethyl acetate and water fractions. From these 

fractions, the ethyl acetate fraction was further 

purified using silica gel, Sephadex LH-20 and C-

18 column chromatography, and compounds were 

isolated.48 The structures of these compounds 

were determined by comparing previous 

information as well as their spectroscopic data, 

including circular dichroism (CD), Nuclear 

Magnetic Resonance Spectra (NMR spectra) and 

Electrospray Ionization Mass Spectrometry48. 

Compounds found in the extract such as 

aromadendrin 5-methyl ether and lupinalbin  A, 

among others were investigated thoroughly. 

Competitive inhibitors such as 2-

hydroxygenistein-7-O-gentibioside and lupinalbin 

A exhibited a potential Ki value of 10.3 ± 0.8 µM 

using the Dixon plot. This correlates with its 

ability of tyrosinase inhibition and potent skin 

whitening agent. 52 

Humulus japonicus and its chemical 

components: 

In the search for natural ingredients with potential 

cosmetic use, Humulus japonicus was explored. 

The ethyl acetate soluble fraction of Humulus 

japonicus exhibited inhibition of tyrosinase 

activity. Japonicus by High-Performance Liquid 

Chromatography Mass spectroscopy (HPLC-

MS/MS) combined with the tyrosinase assay 

revealed the presence of phytoconstituents. 

Results from the HPLC-MS/MS tyrosinase assay 

were consistent with the tyrosinase-inhibitory 

activity of the isolated compounds analyzed.  N-

coumaroyl tyramine and cis-N-coumaroyl 

tyramine were the main compounds and showed 

activity of inhibition and as an active ingredient in 

cosmetics49. In addition, the cosmetic activity of 

trans-N-coumaroyl tyramine derivatives was 

investigated using the coating method. Derivatives 

were first evaluated for Anti tyrosinase activity 

and then cytotoxicity was evaluated by assays 

based on mitochondrial activity. The most potent 

derivatives were then tested in-vitro to inhibit 

melanogenic activity in two-dimensional 

monolayers of human melanocytes containing 

melanocytes and keratinocytes to evaluate their 

depigmentation activities. Molecular docking 

shows the interaction between derivatives and 

tyrosinase and shows their anti-melanogenic 

activities by inhibiting tyrosinase.50 

Allium cepa, and its chemical components: 

Quercetin, a flavonoid compound, was discovered 

in a variety of foods, particularly in fruits, 

vegetables, and some beverages. has been found to 

enhance production of melanin per cell in cultured 

murine B16-F10 melanoma cells. However, this 

effect can be due to Melano cytotoxicity . At a 

concentration of 20 μM, quercetin resulted in a 

50% loss of viable cells, and nearly complete cell 

death was observed at 80 μM.53 In the pursuit of 

discovering new whitening agents, the focus 

turned to Allium cepa, commonly known as red 

onion. A compound called quercetin 4'-O-β-D-

glucopyranoside was extracted from dried onion 

peel by bio guided fractionation using mushroom 

tyrosinase. When using L-tyrosine or L-DOPA as 

substrate, Quercetin 4'-O-β-D-glucopyranoside 

exhibits inhibitory activity of tyrosinase enzyme 

with IC50 values of 4.3 and 52.7 µM, 

respectively.53 These data indicates that the dried 

skin of red onion contains ingredients with the 

potential to be used in skin-whitening cosmetics 

due to their anti-tyrosinase activity. 

Koji bean seeds and its chemical components: 

Two metabolites, 7,8,4'-trihydroxyisoflavone and 

5,7,8,4'-tetrahydroxyisoflavone, were extracted 

from koji bean seeds. These compounds have been 

shown to have a significant effect on the 

monophenolase and bisphenolase  tyrosinase 

activity.  Among these metabolites, 7,3′,4′-

trihydroxyisoflavone (7,3′,4′-THIF) drew 

particular attention.56 Recent studies have shown 
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that 7,3',4'-THIF causes hypopigmentation effects 

in B16F10 cells. It was discovered that 7,3′,4′-

THIF, in contrast to daidzein, directly and 

effectively inhibited α-melanocyte-stimulating 

hormone (MSH)-induced melanin production, 

both intracellularly and extracellularly, in B16F10 

cells. This intriguing effect was attributed to the 

compound's interaction with the melanocortin 1 

receptor (MC1R). Furthermore, the compound 

modulated the activity of various signaling 

molecules, including protien kinase B (PKB), p38 

Mitogen-Activated Protein Kinase (p38MAPK), 

and cAMP-dependent protein kinase A(PKA), 

further influencing the melanin production 

pathway. 53 Mechanistic investigations, including 

cAMP and pull-down assays, unveiled that 7,3′,4′-

THIF significantly curtailed intracellular cAMP 

production. Additionally, the compound exhibited 

a direct binding affinity for MC1R, competing 

with α-MSH for receptor occupancy. Strikingly, 

7,3′,4′-THIF exerted its inhibitory activity not only 

in B16F10 cells but also in human epidermal 

melanocytes (HEMs), highlighting its potential  

agent for regulating melanin production. 

Collectively, these findings show modes of action 

of 7,3′,4′-THIF, which specifically targets MC1R 

and curtails melanin production 54,55. 

Phellinus linteus and its chemical components: 

Phellinus linteus, a medicinal mushroom, has 

emerged as a source of natural tyrosinase 

inhibitors. Among its compounds, 

protocatechualdehyde, a benzaldehyde type 

compound, has displayed remarkable tyrosinase 

inhibitory activity, surpassing that of kojic acid by 

7.8-fold. This potent inhibitor holds promise for 

applications in the field of cosmeceuticals and 

skincare 57. Furthermore, the complex culture 

broth of Phellinus linteus has demonstrated 

significant effects on melanin synthesis and 

tyrosinase activity. When administered as a drug, 

culture medium 3-isobutyl-1-methylxanthine 

(IBMX) reduced proteins related to 

melanogenesis, including microphthalmia and 

tyrosinase in cells. Interestingly, this medium does 

not affect tyrosinase-associated protein 1 and 

tyrosinase-related protein 2, indicating a selective 

inhibitory effect on specific components of the 

melanogenesis pathway. In the exploration of 

Phellinus linteus the chemical components were 

isolated from the fruit body. Importantly, 

compounds such as protocatechualdehyde, 5-

hydroxymethyl-2-furaldehyde (HMF) exhibited 

inhibitory effects on L-tyrosine oxidation 

catalyzed by mushroom tyrosinase, with IC50 

values of 0.40 and 90.8 µg mL-1 weight. 57,58 

These findings point to the potential of Phellinus 

and its derivatives to be important natural 

tyrosinase inhibitors. 

Aloe vera and its chemical components:  

Aloe species are known to possess anti-tyrosinase 

properties, making them potential candidates for 

managing hyperpigmentation and serving as skin 

lightening agents. Aloe vera leaf extricate, as well 

as its bioactive component aloin, were investigated 

on tyrosinase inhibition activity and was found to 

be a mixed competitive tyrosinase inhibitor59,60. 

The researchers conducted a screening of exudates 

of South African Aloe species to identify those 

anti-tyrosinase activity. Qualitative screening 

revealed that 29 Aloe species exhibited inhibitory 

activity against tyrosinase, Further analysis was 

conducted through molecular docking, comparing 

the activity of plicataloside and aloesin. The 

results indicated that plicataloside exhibited 

considerably lower docking scores than aloesin (P 

< 0.01), suggesting a stronger inhibitory effect 

with a lower IC50 value. The findings suggest that 

certain Aloe species may hold promise for 

managing hyperpigmentation and acts as skin 

lightening agents. Aloin has been shown to induce 

melanin aggregation through the stimulation of 

alpha-adrenergic receptors, resulting in skin 

lightening effects. Aloe vera and its constituents as 
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effective agents for regulating tyrosinase activity 

and addressing skin pigmentation concerns.60 

Carthamus tinctorius L and its chemical 

components: 

Hydroxysafflor yellow A (HSYA) is an active 

compound derived from Carthami Flos, the flower 

of safflower (Carthamus tinctorius L.) L in the 

name refers to the botanist Carl Linnaeus. It is a 

water-soluble pigment with significant 

pharmacological properties, making it a subject of 

extensive research since its isolation in 1993.61 

Studies have demonstrated the potential of HSYA 

in topical applications for mitigating Ultra-violent 

induced (UV) skin damage. Its antioxidative 

activity promotes skin recovery, reduces 

epidermal hyperproliferation, and keeps up the 

basic integrity of the skin. Additionally, HSYA 

exhibits strong inhibitory effects on tyrosinase, an 

enzyme involved in melanin synthesis. It achieves 

this by binding it to tyrosinase and inducing 

conformational changes in its tertiary structure. 

Furthermore, HSYA has shown favorable 

therapeutic effects in animal models, indicating as 

protective agent against UV-induced skin damage. 

Additionally, its potent inhibition of tyrosinase 

activity positions HSYA as a potential ingredient 

in the development of skin-whitening 

products.62,63 

Thymus quinquecostatus and its chemical 

components: 

Two varieties of Thymus quinquecostatus are 

found in Korea: bak-ri-hyang (T. quinquecostatus 

Celakovsky), which is distributed throughout the 

Korean Peninsula, and island thyme. The main 

component identified in the essential oils of both 

varieties was thymol, with bak-ri-hyang 

containing 39.8% and island thyme containing 

54.7% thymol. Studies have highlighted the 

potential whitening activity of thymol and its 

inhibitory effect on tyrosinase, a key enzyme 

involved in melanin production.66 Further on 

exploration complex containing thymol ester 

(3,4,5-methoxycinnamate thymol ester), on 

melanogenesis in melanin-α and α-melanocyte 

stimulating hormone inhibitory effect in 

stimulated B16 cells was reported. It is important 

to note that while thymol exhibits promising 

activities, it also demonstrates moderate 

cytotoxicity towards B16-F10 melanoma cells, 

with an IC50 value of 400 μM (60.09 µg mL-1). 

However, this toxic effect can be mitigated by the 

addition of vitamin D and vitamin C, resulting in 

increased cell viability by 20% and 40%, 

respectively. Moreover, the toxic effect of thymol 

on melanoma cells can be reversed by the 

treatment of l-cysteine. Thymol, an aromatic 

monoterpene, exhibits the potential for whitening 

activity and is considered an important functional 

compound.67 

Morus lhou  Koidz., and its chemical 

components: 

The stem barks of Morus lhou  Koidz., a cultivated 

plant with edible properties, have revealed 

discovery of tyrosinase inhibition. Within this 

botanical treasure, five distinctive flavones have 

emerged, showcasing remarkable potential in 

suppressing the enzymatic activity of 

tyrosinase.68,69 These compounds have been 

identified as mormin , kuwanon C, cyclomorusin, 

morusin and norartocarpetin, adding to the rich 

phytochemical diversity. To unravel the inhibitory 

potential of these flavonoids against the 

monophenolase activity of mushroom tyrosinase, 

rigorous experimentation was undertaken.64,65 

The ensuing revelations divulged the IC50 values 

for compounds 1-5: a mere 0.088 mM, 0.135 mM, 

0.092 mM, 0.250 mM, and 1.2µM, were recorded. 

Such potency underscores their impact on the 

catalytic activity of tyrosinase. Norartocarpetin 

unveils an inhibitory behavior as a time-dependent 

inhibition against the oxidation of L-tyrosine. 

Operating under the enzyme isomerization model, 

this compound exhibits its effect by an apparent 

inhibition constant of 1.354µM this botanical 
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revelation from Morus lhou imparts a vivid 

glimpse into the intricate world of flavones as 

potent inhibitors of tyrosinase. 66,67 

Lippia origanoides,(Aerial parts) Essential Oil 

The inhibitory potential of the Essential oils 

obtained from Lippia origanoides against 

tyrosinase activity was assessed using   L-tyrosine 

and L-DOPA as substrates was explored. Essential 

oils, namely Lippia origanoides-1(LiOr-1), LiOr-

2, and LiOr-3, were investigated for their ability to 

inhibit tyrosinase activity, a key enzyme involved 

in melanin production. These essential oils 

displayed effective inhibition, particularly in the 

initial oxidation step, suggesting their potential for 

skin whitening and managing hyperpigmentation. 

Additionally, they interacted with copper ions and 

engaged in hydrogen bonding interactions, 

controlling inhibitory mechanisms. The essential 

oils were rich in specific compounds, such as 1,8-

cineole, thymol, and (E)-nerolidol, which 

contributed to their tyrosinase-inhibiting 

properties. It highlights the promising cosmetic 

applications of these essential oils in skincare 

products aimed at addressing skin pigmentation 

concerns and promoting a more even skin tone.74 

Kojic acid 

Kojic acid and β-arbutin are widely recognized for 

their ability to inhibit tyrosinase activity and deoxy 

arbutin effectively suppressed mushroom 

tyrosinase  (MTYR) activity and reduced melanin 

content.73 Conversely, α-arbutin and β-arbutin 

dose-dependently inhibited B16F10 cells melanin 

content, tyrosinase (BTYR) activity, resulting in 

decreased melanin content.75,76 Based on these 

results, kojic acid is the most suitable positive 

control among the investigated It effectively 

inhibits both monophenolase and diphenolase 

activities of mushroom tyrosinase  (MTYR), 

leading to reduced intracellular melanin content 

without compromising cell viability. 77,78 

Andrographis paniculata 

Andrographis paniculata, a medicinal plant, has 

numerous therapeutic properties, including 

antifungal, antimicrobial, antiprotozoal, 

antidiabetic, hepatoprotective, insecticidal, and 

toxicological attributes.79,80,81,82 However, 

there is a lack of information regarding its 

potential anti-melanogenic activity.83 A recent 

study was conducted to explore the anti-

melanogenic properties of A. paniculata leaf 

extract, focusing on its ability to inhibit melanin 

synthesis, a process relevant to conditions like 

hyperpigmentation. The study used advanced 

technology, such as the In-vitro tyrosinase assay  

and the Mushroom TYR inhibition assay, to 

quantitatively assess the extract's ability to 

modulate tyrosinase activity.84,85,86 This assay 

provides insights into its potential as an anti-

melanogenic agent and serves as a reliable model 

for studying melanin synthesis 

inhibition.87,88,89,90 The results provide 

valuable insights for further exploring the potential 

application of Andrographis paniculata in 

dermatology and developing novel therapeutic 

interventions for hyperpigmentation and related 

skin conditions.91 Below Table II  represents the 

plants and Plant extracts which have shown significant 

inhibitory effects on melanin formation 

Table II : Provided table presents a summary of several plant species and their potential as sources of 

natural compounds with tyrosinase inhibitory activity. Tyrosinase is an enzyme responsible for melanin 

synthesis, and its inhibition can play a role in skin lightening and depigmentation.97,98,99 

Plant species & Plant 

part 
Location Chemical Constituents 

Mechanism of action 

and Effects 

Agaricus hondensis 

mushrooms 
North America Hydroquinone 

Directly inhibits 

tyrosinase activity, 

commonly used in 
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depigmentation 

treatments. 36,37 

 

Allium cepa South-west of Asia. 
Quercetin 4'-O-β-D-

glucopyranoside 
Inhibition of tyrosinase 

enzyme53 

Aloe vera 
Africa, Asia, Europe and 

America 
Aloin 

Inducing melanin 

aggregation via alpha-

adrenergic receptors, 

Regulating tyrosinase 

activity  59,60 

Andrographis paniculata Southeastern Asia Leaf extract 

Inhibits melanin 

synthesis and has 

potential anti-

melanogenic 

activity.91,79,80 

Apios americana    Dried 

tubers of A. americana 

 

Southern canada Lupinalbin A 

Competitive inhibition 

tyrosinase activity with a 

Ki value of 10.3 ± 0.8 

µM 52,52 

Artocarpus heterophyllus Tropical regions 

Dihydromorin, 

artocarpanone, 

norartocarpetin,  

steppogenin,   artocarpin, 

cycloartocarpin, and more 

Efficacy in curbing the 

enzymatic activity of 

tyrosinase, Anti 

browning 

agent.26,27,22,23,24 

Carthamus tinctorius L 
China and Japan 

 
Hydroxysafflor Yellow A 

Binds to tyrosinase and 

induces conformational 

changes in its tertiary 

structure, exhibiting 

strong inhibitory effects 

on tyrosinase activity. 
62,63 

Cudrania 

cochinchinensis 

Stem extract 

China, Japan, Korea 

(±)2,3-cis-dihydromorin, 

2,3-trans-dihydromorin, 

oxyresveratrol 

Inhibition of tyrosinase 

enzyme activity , with 

IC50 of 31.1 μM, 21.1 

μM, and 2.33 μM.45,46 

Danshen-Honghua 

 

 

N/A 

 

 

Phenylalanine, 

6-Hydroxykaempferol-

3,6,7-O-β-D-glucoside, 

Salvianolic Acid A 

6-Hydroxykaempferol-

3,6,7-O-β-D-glucoside 

Identified in Danshen-

Honghua extracts, 

potential tyrosinase 

inhibitor. 92 

Gallic acid 

 

N/A 

 

Flavonoid compound 

Inhibits melanin 

synthesis and 

downregulates 

melanogenesis-related 

proteins 93,94,95 

Glycyrrhiza glabra 

Licorice root 
Asia, Africa, Europe 

Glabridin, glabrene, 

isoliquiritigenin 

Inhibits tyrosinase 

activity in a 

noncompetitive 

manner.45,47 
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Humulus japonicus 

China, Japan, Korea, 

Taiwan and the Russian 

Far East 

cis-N-coumaroyl tyramine, 

N-coumaroyl tyramine, 

Trans-N-coumaroyl and 

tyramine derivatives 

Anti-melanogenic 

activity by inhibiting 

tyrosinase. 49,50 

Kojic acid and β-arbutin 
N/A 

 

Synthetic compounds 

Inhibit tyrosinase 

activity and reduce 

melanin synthesis, 

reduce melanin content 

and improve cell 

viability.75,76,76,78 

Koji Bean Seeds Japan 
7,3',4'-THIF, 7,8,4'-THIF 

 

Inhibition of melanin 

production via MC1R 

interaction, Inhibition of 

monophenolase and 

bisphenolase tyrosinase 

activity. 54,55 

Lippia origanoides, 

(Aerial parts) Essential 

Oil 

Southern north America 

1,8-cineole, α-terpineol, 

thymol, β-caryophyllene, 

α-phellandrene, β-

phellandrene, (E)-

nerolidol 

Inhibits tyrosinase 

activity and exhibits 

antioxidant capacity 74 

Methyl gallate 

 

N/A 

 

Polyphenolic compound 

Inhibits activity of 

tyrosinase, and 

downregulates associated 

proteins of melanin 

synthesis, skin-whitening 

cosmetics 69,70,71,96. 

Morus alba L.Twigs of 

Morus alba L. 
China and India 

Morusone 

Steppogenin 

Tyrosinase inhibition 

with an IC50 value of 

290.00 ± 7.90  Inhibits 

tyrosinase activity.38,39 

Morus alba Linn. 

Twig extract 

 

Middle east and 

southeast Asia 

Steppogenin, 

oxyresveratrol, moracenin 

D, sanggenon T, kuwanon 

O, morusone 

Inhibition of enzyme 

tyrosinase, potential for 

melanin inhibition, Anti 

browning agents 39 

Morus australis 

Root extract 
China, Korea, Taiwan 

Sanggenon-type 

sanggenon M, isoprenyl 

flavanone, Nigrasin K,  

sanggenon C,  

chalcomoracin, sanggenon 

O, kuwanon J, sorocein H 

Inhibits tyrosinase 

activity, anti-browning 

and skin whitening 28,29 

Morus lhou Central China 

Mormin, Cyclomorusin, 

Morusin, Kuwanon C, 

Norartocarpetin, 

artocarpin, 

cycloartocarpin, and more 

Inhibits tyrosinase 

enzymatic activity and 

time-dependent action 

against the oxidation of 

L-tyrosine. 66,67 

Paeonia lactiflora Pall. 

(root) 

(Aerial parts) Essential 

Oil 

Central and eastern Asia Gallic acid derivatives 

Tyrosinase activity 

inhibition through 

chelation of copper, 

Promotes skin barrier 
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function and exhibits 

antioxidant capacity. 72,73 

Phellinus linteus Japan, China and Korea 

Protocatechualdehyde, 5-

hydroxymethyl-2-

furaldehyde (HMF) 

Remarkable tyrosinase 

inhibition. 

 

L-tyrosine oxidation 

inhibition. 57,58 

Rhus succedanea 

Lacquer tree sap 
Asia 

Alkyl hydroquinone 

10'(Z)-

heptadecenylhydroquinone 

Inhibits tyrosinase 

activity. 34,35 

Scutellaria baicalensis East Asia Baicalein 

Indirect inhibition of 

tyrosinase through 

phosphorylation of ERK 

and MITF, direct 

inhibition of tyrosinase, 

Anti-inflammatory 

activity 32,33 

Thymus quinquecostatus China, Japan &Russia Thymol 

Inhibits tyrosinase 

activity and exhibits 

potential whitening 

activity.66,67 

Vigna radiata L. 

Mung bean 
Asia Vitexin, isovitexin 

Tyrosinase enzyme 

inhibitors with IC50 value 

of 6.3 and 5.6 µ mL-1, 

respectively 41,42,43 
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Fig .2 : Provided figure presents a summary of several plant species potential as sources of natural 

compounds with tyrosinase inhibitory activity.36,53,60,63,49,75,66,41 
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CONCLUSION: 

In summary, the skin is a complex and important 

organ made up of  layers that work together to 

provide protection and vitality. Tyrosinase is an 

important enzyme involved in the synthesis of 

melanin, which plays an important role in 

determining the color of the skin. Inhibition of 

tyrosinase activity is the main strategy for skin 

lightening, aimed at reducing melanin production 

and alleviating hyperpigmentation. Tyrosinase 

inhibitors interfere with several steps in the 

melanin synthesis pathway, such as the conversion 

of tyrosine to melanin precursors, ultimately 

leading to fair skin. There are many treatments for 

skin hyperpigmentation and whitening, from 

medical procedures such as chemical peels and 

LED treatments. These treatments offer different 

ways to target and control hyperpigmentation, but 

each has its own benefits and side effects. In 

seeking balance, even tone in the face, it is 

important to understand the difference between 

various treatments available and their effects. 

Natural plant extracts are noted for their ability to 

be effective and safe against other lightning 

agents. The extracts were found to have a 

significant effect on melanin production without 

damaging melanocytes. Various plants and their 

extracts demonstrate the potential of natural 

bioactive ingredients in skin whitening and 

hyperpigmentation treatment. These ingredients 

exhibit a range of effects on tyrosinase from 

competitive inhibition to direct inhibition, thus 

showing promise for depigmentation and skin 

lightening formulations. The interaction of natural 

compounds with tyrosinase and the melanogenesis 

pathway provides an important basis for their 

application in skin care and cosmetics. 

Compounds such as mormin, cyclomorusin, 

kuwanon C, and morusin from Morus lhou, as well 

as dihydromorin and norartocarpetin from 

Artocarpus heterophyllus, exhibit inhibitory 

behaviors against tyrosinase and melanin 

oxidation. Methyl gallate, gallic acid, and 

polyphenolic compounds further demonstrate their 

potential in downregulating melanin synthesis-

associated proteins. Plant extracts like those from 

Paeonia lactiflora Pall. and Lippia origanoides 

contain gallo tannins and essential oil components 

that inhibit tyrosinase activity while promoting 

skin barrier function. Kojic acid, β-arbutin, and 

synthetic compounds are also recognized for their 

inhibitory roles in melanin synthesis. Furthermore, 

Andrographis paniculata, Thymus 

quinquecostatus, and Salviae Miltiorrhizae offer 

additional options with potential anti-melanogenic 

and skin whitening properties. Additionally, the 

utilization of natural extracts from Danshen-

Honghua herbal pairs, Morus alba Linn., Apios 

americana, Glycyrrhiza glabra, Cudrania 

cochinchinensis, and more, presents a diverse 

landscape of potential skincare ingredients. These 

ingredients exhibit a range of effects on tyrosinase 

from competitive inhibition to direct inhibition, 

thus showing promise for depigmentation and skin 

lightening formulations. A comprehensive review 

of these natural bioactive ingredients highlights 

the potential of plant-based ingredients in 

developing better, more effective skincare 

products. With further research, these discoveries 

pave the way for harnessing the natural resources 

to create new skin treatments that will meet the 

needs of a variety of skin types and concerns. 

Therefore, bioactive components of various 

species of Herbs and plant extracts have the 

capability of being used in skincare and cosmetics. 

ABBREVIATION 

cAMP - (PKA) Cyclic Adenosine Monophosphate -Dependent Protein Kinase A 

CD Circular Dichroism 

DHI Dihydroxy indole 

DHICA Dihydroxyindole-2-carboxylic acid 
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DQ Dopaquinone 

ESI-MS Electrospray Ionization Mass Spectrometry 

HEM Human Epidermal Melanocytes 

HPLC High-Performance Liquid Chromatography 

HQ Hydroquinone 

HSYA Hydroxysafflor Yellow A 

IC Inhibitory Concentration 

LED Light Emitting Diode 

MC1R 

MEK/ERK 

Melanocortin 1 Receptor 

Mitogen-Activated Protein Kinase/ Extracellular Signal-Regulated Kinase 

MSH 

MITF 

MTYR 

Melanocortin 1 Receptor 

Mitogen-Activated Protein Kinase/ Extracellular Signal-Regulated Kinase 

MSH Melanocyte-Stimulating Hormone-Induced 

MITF Microphthalmia-associated transcription factor 

MTYR Melanocyte-Stimulating Hormone-Induced 

Microphthalmia-associated transcription factor 

Mushroom tyrosinase 

NMR Nuclear Magnetic Resonance 

p38 MAPK 

PI3K/PKB 

p38 Mitogen-Activated Protein Kinase 

Phosphoinositide 3-Kinase/ Protein Kinase B 

PKB Protein Kinase B 

THIF Trihydroxy isoflavone 

TYR Tyrosine 

UV Ultraviolet 

REFERENCES: 

1. Swann G. The skin is the body's largest organ. 

Journal of visual communication in medicine. 

2010 Dec 1;33(4):148-9. 

2. Schuh S, Holmes J, Ulrich M, Themstrup L, 

Jemec GB, De Carvalho N, Pellacani G, 

Welzel J. Imaging blood vessel morphology 

in skin: dynamic optical coherence 

tomography as a novel potential diagnostic 

tool in dermatology. Dermatology and 

therapy. 2017 Jun;7:187-202.. 

3. Yadav N, Parveen S, Chakravarty S, Banerjee 

M. Skin anatomy and morphology. Skin 

Aging & Cancer: Ambient UV-R Exposure. 

2019:1-0. 

4. Ortonne JP. Normal and abnormal skin color. 

InAnnales de Dermatologie et de 

Vénéréologie 2012 Dec 1 (Vol. 139, pp. S125-

S129). Elsevier Masson. 

5. Cichorek M, Wachulska M, Stasiewicz A, 

Tymińska A. Skin melanocytes: biology and 

development. Advances in Dermatology and 

Allergology/Postępy Dermatologii i 

Alergologii. 2013 Feb 20;30(1):30-41. 

6. Denda M, Nakatani M, Ikeyama K, Tsutsumi 

M, Denda S. Epidermal keratinocytes at the 

forefront of the sensory system. Experimental 

dermatology. 2007 Mar;16(3):157-61. 

7. Grando SA, Kist DA, Qi M, Dahl MV. Human 

keratinocytes synthesize, secrete, and degrade 

acetylcholine. Journal of Investigative 

Dermatology. 1993 Jul 1;101(1):32-6. 

8. Barker JN, Griffiths CE, Nickoloff BJ, Mitra 

RS, Dixit VM. Keratinocytes as initiators of 

inflammation. The Lancet. 1991 Jan 

26;337(8735):211-4. 

9. Yamaguchi Y, Hearing VJ. Melanocytes and 

their diseases. Cold Spring Harbor 

perspectives in medicine. 2014 May;4(5). 



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1014 | P a g e  

10. Santiago-Walker A, Li L, Haass NK, Herlyn 

M. Melanocytes: from morphology to 

application. Skin pharmacology and 

physiology. 2009 Feb 4;22(2):114-21. 

11. Slominski A, Tobin DJ, Shibahara S, 

Wortsman J. Melanin pigmentation in 

mammalian skin and its hormonal regulation. 

Physiological reviews. 2004 Oct;84(4):1155-

228. 

12. Hearing VJ, Tsukamoto K. Enzymatic control 

of pigmentation in mammals. The FASEB 

Journal. 1991 Nov;5(14):2902-9. 

13. Kim YJ, Uyama H. Tyrosinase inhibitors from 

natural and synthetic sources: structure, 

inhibition mechanism and perspective for the 

future. Cellular and molecular life sciences 

CMLS. 2005 Aug;62:1707-23. 

14. Briganti S, Camera E, Picardo M. Chemical 

and instrumental approaches to treat 

hyperpigmentation. Pigment cell research. 

2003 Apr;16(2):101-10. 

15. Ortonne JP, Bissett DL. Latest insights into 

skin hyperpigmentation. InJournal of 

Investigative Dermatology Symposium 

Proceedings 2008 Apr 1 (Vol. 13, No. 1, pp. 

10-14). Elsevier. 

16. Draelos ZD. Skin lightening preparations and 

the hydroquinone controversy. Dermatologic 

therapy. 2007 Sep;20(5):308-13. 

17. Pillaiyar T, Manickam M, Namasivayam V. 

Skin whitening agents: Medicinal chemistry 

perspective of tyrosinase inhibitors. Journal of 

enzyme inhibition and medicinal chemistry. 

2017 Jan 1;32(1):403-25. 

18. Kameyama K, Sakai C, Kondoh S, Yonemoto 

K, Nishiyama S, Tagawa M, Murata T, 

Ohnuma T, Quigley J, Dorsky A, Bucks D. 

Inhibitory effect of magnesium L-ascorbyl-2-

phosphate (VC-PMG) on melanogenesis in 

vitro and in vivo. Journal of the American 

Academy of Dermatology. 1996 Jan 

1;34(1):29-33. 

19. Arung ET, Shimizu K, Kondo R. Artocarpus 

plants as a potential source of skin whitening 

agents. Natural product communications. 

2011 Sep;6(9):1934578X1100600943.\ 

20. Bailly C. Anticancer mechanism of artonin E 

and related prenylated flavonoids from the 

medicinal plant Artocarpus elasticus. Asian 

Journal of Natural Product Biochemistry. 

2021 Aug 3;19(2). 

21. Ko HH, Tsai YT, Yen MH, Lin CC, Liang CJ, 

Yang TH, Lee CW, Yen FL. Norartocarpetin 

from a folk medicine Artocarpus communis 

plays a melanogenesis inhibitor without 

cytotoxicity in B16F10 cell and skin irritation 

in mice. BMC complementary and alternative 

medicine. 2013 Dec;13:1-2. 

22. Zheng ZP, Cheng KW, To JT, Li H, Wang M. 

Isolation of tyrosinase inhibitors from 

Artocarpus heterophyllus and use of its extract 

as antibrowning agent. Molecular nutrition & 

food research. 2008 Dec;52(12):1530-8. 

23. Likhitwitayawuid K, Sritularak B. A new 

dimeric stilbene with tyrosinase inhibitiory 

activity from Artocarpus gomezianus. Journal 

of Natural products. 2001 Nov 

26;64(11):1457-9.. 

24. Panzella L, Napolitano A. Natural and 

bioinspired phenolic compounds as tyrosinase 

inhibitors for the treatment of skin 

hyperpigmentation: Recent advances. 

Cosmetics. 2019 Oct 1;6(4):57. 

25. Shimizu K, Kondo R, Sakai K. Inhibition of 

tyrosinase by flavonoids, stilbenes and related 

4-substituted resorcinols: structure-activity 

investigations. Planta medica. 2000 

Feb;66(01):11-5. 

26. Shimizu K, Kondo R, Sakai K, Lee SH, Sato 

H. The inhibitory components from 

Artocarpus incisus on melanin biosynthesis. 

Planta medica. 1998 Jun;64(05):408-12. 

27. Zolghadri S, Bahrami A, Hassan Khan MT, 

Munoz-Munoz J, Garcia-Molina F, Garcia-



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1015 | P a g e  

Canovas F, Saboury AA. A comprehensive 

review on tyrosinase inhibitors. Journal of 

enzyme inhibition and medicinal chemistry. 

2019 Jan 1;34(1):279-309. 

28. Kim HD, Choi H, Abekura F, Park JY, Yang 

WS, Yang SH, Kim CH. Naturally-Occurring 

Tyrosinase Inhibitors Classified by Enzyme 

Kinetics and Copper Chelation. International 

Journal of Molecular Sciences. 2023 May 

5;24(9):8226. 

29. Zheng ZP, Tan HY, Wang M. Tyrosinase 

inhibition constituents from the roots of 

Morus australis. Fitoterapia. 2012 Sep 

1;83(6):1008-13. 

30. Li X, Guo L, Sun Y, Zhou J, Gu Y, Li Y. 

Baicalein inhibits melanogenesis through 

activation of the ERK signaling pathway. 

International journal of molecular medicine. 

2010 Jun 1;25(6):923-7. 

31. Guo N, Wang C, Shang C, You X, Zhang L, 

Liu W. Integrated study of the mechanism of 

tyrosinase inhibition by baicalein using 

kinetic, multispectroscopic and computational 

simulation analyses. International journal of 

biological macromolecules. 2018 Oct 

15;118:57-68. 

32. Maeda K. Timeline of the development of 

skin-lightening active ingredients in Japan. 

Molecules. 2022 Jul 26;27(15):4774. 

33. Smit N, Vicanova J, Pavel S. The hunt for 

natural skin whitening agents. International 

journal of molecular sciences. 2009 

Dec;10(12):5326-49. 

34. Chen YR, Chiou RY, Lin TY, Huang CP, 

Tang WC, Chen ST, Lin SB. Identification of 

an Alkylhydroquinone from Rhus succedanea 

as an Inhibitor of Tyrosinase and 

Melanogenesis. Journal of agricultural and 

food chemistry. 2009 Mar 25;57(6):2200-5. 

35. Chen YR, Chiou RY, Lin TY, Huang CP, 

Tang WC, Chen ST, Lin SB. Identification of 

an Alkylhydroquinone from Rhus succedanea 

as an Inhibitor of Tyrosinase and 

Melanogenesis. Journal of agricultural and 

food chemistry. 2009 Mar 25;57(6):2200-5. 

36. Joval E, Kroeger P, Towers N. Hydroquinone: 

the toxic compound of Agaricus hondensis. 

Planta medica. 1996 Apr;62(02):185-. 

37. Wang Y, Yang C, Xue W, Zhang T, Liu X, Ju 

J, Zhao B, Liu D. Selection and 

characterization of alanine racemase 

inhibitors against Aeromonas hydrophila. 

BMC microbiology. 2017 Dec;17:1-2. 

38. Deri B, Kanteev M, Goldfeder M, Lecina D, 

Guallar V, Adir N, Fishman A. The 

unravelling of the complex pattern of 

tyrosinase inhibition. Scientific reports. 2016 

Oct 11;6(1):34993. 

39. Zhang L, Tao G, Chen J, Zheng ZP. 

Characterization of a new flavone and 

tyrosinase inhibition constituents from the 

twigs of Morus alba L. Molecules. 2016 Sep 

2;21(9):1130. 

40. Zawawi NA, Salleh NA, Ummar H, Ahmad 

LW. The Study of Cytogenetics in Identifying 

the Effects of Whitening Supplements on the 

Root Meristem Cells of Vigna radiata. 

International Journal of Advanced Public 

Health. 2023 Jan 14;4(1). 

41. Yao Y, Cheng X, Wang L, Wang S, Ren G. 

Mushroom tyrosinase inhibitors from mung 

bean (Vigna radiatae L.) extracts. 

International journal of food sciences and 

nutrition. 2012 May 1;63(3):358-61. 

42. Hou D, Yousaf L, Xue Y, Hu J, Wu J, Hu X, 

Feng N, Shen Q. Mung bean (Vigna radiata 

L.): Bioactive polyphenols, polysaccharides, 

peptides, and health benefits. Nutrients. 2019 

May 31;11(6):1238. 

43. Kumari S, Phogat D, Sehrawat KD, 

Choudhary R, Rajput VD, Ahlawat J, 

Karunakaran R, Minkina T, Sehrawat AR. 

The effect of Ascophyllum nodosum extract 

on the nutraceutical antioxidant potential of 



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1016 | P a g e  

Vigna radiata sprout under salt stress. Plants. 

2021 Jun 15;10(6):1216. 

44. Zheng ZP, Zhu Q, Fan CL, Tan HY, Wang M. 

Phenolic tyrosinase inhibitors from the stems 

of Cudrania cochinchinensis. Food & 

function. 2011;2(5):259-64. 

45. Fraunfelder FT. Herbal medicine and dietary 

supplement induced ocular side effects. Clin. 

Ocul. Toxicol. 2008 Sep 5:307-13. 

46. Chen J, Yu X, Huang Y. Inhibitory 

mechanisms of glabridin on tyrosinase. 

Spectrochimica Acta Part A: Molecular and 

Biomolecular Spectroscopy. 2016 Nov 

5;168:111-7. 

47. Nerya O, Vaya J, Musa R, Izrael S, Ben-Arie 

R, Tamir S. Glabrene and isoliquiritigenin as 

tyrosinase inhibitors from licorice roots. 

Journal of agricultural and food chemistry. 

2003 Feb 26;51(5):1201-7. 

48. Do TM, Truong AV, Pinnock TG, Pratt LM, 

Yamamoto S, Watarai H, Guillaume D, 

Nguyen KP. New rotenoids and 

coumaronochromonoids from the aerial part 

of Boerhaavia erecta. Chemical and 

Pharmaceutical Bulletin. 2013 Jun 

1;61(6):624-30. 

49. Boonjing S, Pongrakhananon V, Sittiwong W, 

Arunrungvichian K, Maniratanachote R, 

Chetprayoon P. Tiered approach for 

evaluation of anti‐melanogenic activity of 

trans‐N‐coumaroyltyramine derivatives. 

Experimental Dermatology. 2022 

Aug;31(8):1177-87. 

50. Yang HH, Oh KE, Jo YH, Ahn JH, Liu Q, 

Turk A, Jang JY, Hwang BY, Lee KY, Lee 

MK. Characterization of tyrosinase inhibitory 

constituents from the aerial parts of Humulus 

japonicus using LC-MS/MS coupled online 

assay. Bioorganic & medicinal chemistry. 

2018 Jan 15;26(2):509-15. 

51. Kubo I, Nitoda T, Nihei KI. Effects of 

quercetin on mushroom tyrosinase and B16-

F10 melanoma cells. Molecules. 2007 May 

15;12(5):1045-56. 

52. Kim JH, Kim HY, Kang SY, Kim JB, Kim 

YH, Jin CH. Chemical constituents from 

Apios americana and their inhibitory activity 

on tyrosinase. Molecules. 2018 Jan 

22;23(1):232. 

53. Arung ET, Wijaya Kusuma I, Shimizu K, 

Kondo R. Tyrosinase inhibitory effect of 

quercetin 4′-O-β-D-glucopyranoside from 

dried skin of red onion (Allium cepa). Natural 

Product Research. 2011 Feb 1;25(3):256-63. 

54. Kim JH, Lee JE, Kim T, Yeom MH, Park JS, 

Di Luccio E, Chen H, Dong Z, Lee KW, Kang 

NJ. 7, 3′, 4′-trihydroxyisoflavone, a 

metabolite of the soy isoflavone daidzein, 

suppresses α-melanocyte-stimulating 

hormone-induced melanogenesis by targeting 

melanocortin 1 receptor. Frontiers in 

molecular biosciences. 2020 Dec 3;7:577284. 

55. Chang TS. Two Potent Suicide Substrates of 

Mushroom Tyrosinase: 7, 8, 4 ‘-

Trihydroxyisoflavone and 5, 7, 8, 4 ‘-

Tetrahydroxyisoflavone. Journal of 

agricultural and food chemistry. 2007 Mar 

7;55(5):2010-5. 

56. Jennifer C, Stephie CM, Abhishri SB, Shalini 

BU. A review on skin whitening property of 

plant extracts. International Journal of Pharma 

and Bio Sciences. 2012;3(4):332-47. 

57. Kang HS, Choi JH, Cho WK, Park JC, Choi 

JS. A sphingolipid and tyrosinase inhibitors 

from the fruiting body of Phellinus linteus. 

Archives of pharmacal research. 2004 

Jul;27:742-50. 

58. Cha JY, Yang HJ, Moon HI, Cho YS. 

Inhibitory effect and mechanism on 

melanogenesis from fermented herbal 

composition for medical or food uses. Food 

research international. 2012 Jan 1;45(1):225-

31. 



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1017 | P a g e  

59. Mikayoulou M, Mayr F, Temml V, Pandian 

A, Vermaak I, Chen W, Komane B, Stuppner 

H, Viljoen A. Anti-tyrosinase activity of 

South African Aloe species and isolated 

compounds plicataloside and aloesin. 

Fitoterapia. 2021 Apr 1;150:104828. 

60. Ali SA, Galgut JM, Choudhary RK. On the 

novel action of melanolysis by a leaf extract 

of Aloe vera and its active ingredient aloin, 

potent skin depigmenting agents. Planta 

medica. 2012 May;78(08):767-71. 

61. Kong SZ, Shi XG, Feng XX, Li WJ, Liu WH, 

Chen ZW, Xie JH, Lai XP, Zhang SX, Zhang 

XJ, Su ZR. Inhibitory effect of hydroxysafflor 

yellow a on mouse skin photoaging induced 

by ultraviolet irradiation. Rejuvenation 

research. 2013 Oct 1;16(5):404-13. 

62. Ao H, Feng W, Peng C. Hydroxysafflor 

yellow A: a promising therapeutic agent for a 

broad spectrum of diseases. Evidence-Based 

Complementary and Alternative Medicine. 

2018 Oct;2018. 

63. Yin SJ, Liu KY, Lee J, Yang JM, Qian GY, Si 

YX, Park YD. Effect of hydroxysafflor yellow 

A on tyrosinase: integration of inhibition 

kinetics with computational simulation. 

Process Biochemistry. 2015 Dec 

1;50(12):2112-20. 

64. Ryu YB, Ha TJ, Curtis-Long MJ, Ryu HW, 

Gal SW, Park KH. Inhibitory effects on 

mushroom tyrosinase by flavones from the 

stem barks of Morus lhou (S.) Koidz. Journal 

of enzyme inhibition and medicinal 

chemistry. 2008 Jan 1;23(6):922-30. 

65. Wang L, Yang Y, Liu C, Chen RY. Three new 

compounds from Morus nigra L. Original 

Article. Journal of Asian natural products 

research. 2010 Jun 1;12(6):431-7. 

66. Kim M, Sowndhararajan K, Kim S. The 

chemical composition and biological 

activities of essential oil from Korean native 

thyme Bak-Ri-Hyang (Thymus 

quinquecostatus Celak.). Molecules. 2022 Jul 

1;27(13):4251. 

67. Ryu YB, Ha TJ, Curtis-Long MJ, Ryu HW, 

Gal SW, Park KH. Inhibitory effects on 

mushroom tyrosinase by flavones from the 

stem barks of Morus lhou (S.) Koidz. Journal 

of enzyme inhibition and medicinal 

chemistry. 2008 Jan 1;23(6):922-30. 

68. Wang L, Yang Y, Liu C, Chen RY. Three new 

compounds from Morus nigra L. Original 

Article. Journal of Asian natural products 

research. 2010 Jun 1;12(6):431-7. 

69. Jang JY, Kim HN, Kim YR, Choi WY, Choi 

YH, Shin HK, Choi BT. Partially purified 

components of Nardostachys chinensis 

suppress melanin synthesis through ERK and 

Akt signaling pathway with cAMP down-

regulation in B16F10 cells. Journal of 

ethnopharmacology. 2011 Oct 

11;137(3):1207-14. 

70. Zhou H, Li T, Li B, Sun S. Skin health 

properties of Paeonia lactiflora flower extracts 

and tyrosinase inhibitors and free radical 

scavengers identified by HPLC post-column 

bioactivity assays. Heliyon. 2023 Aug 1;9(8). 

71. Cheng ZJ, Dai GF, Hsu JL, Lin JJ, Wu WT, 

Su CC, Wu YJ. Antimelanogenesis Effect of 

Methyl Gallate through the Regulation of 

PI3K/Akt and MEK/ERK in B16F10 

Melanoma Cells. Evidence-Based 

Complementary and Alternative Medicine. 

2022 Dec 7;2022. 

72. Kim KH, Shim JS, Kim HJ, Son ED. Penta-

O-galloyl-β-D-glucose from Paeonia 

lactiflora Pall. root extract enhances the 

expression of skin barrier genes via EGR3. 

Journal of ethnopharmacology. 2020 Feb 

10;248:112337. 

73. Chen LG, Chang WL, Lee CJ, Lee LT, Shih 

CM, Wang CC. Melanogenesis inhibition by 

gallotannins from Chinese galls in B16 mouse 

melanoma cells. Biological and 



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1018 | P a g e  

Pharmaceutical Bulletin. 2009 Aug 

1;32(8):1447-52. 

74. da Silva AP, Silva ND, Andrade EH, Gratieri 

T, Setzer WN, Maia JG, da Silva JK. 

Tyrosinase inhibitory activity, molecular 

docking studies and antioxidant potential of 

chemotypes of Lippia origanoides 

(Verbenaceae) essential oils. PloS one. 2017 

May 1;12(5):e0175598. 

75. Nurunnabi TR, Al-Majmaie S, Nakouti I, 

Nahar L, Rahman SM, Sohrab MH, Billah 

MM, Ismail FM, Sharples GP, Sarker SD. 

Antimicrobial activity of kojic acid from 

endophytic fungus Colletotrichum 

gloeosporioides isolated from Sonneratia 

apetala, a mangrove plant of the Sundarbans. 

Asian Pacific Journal of Tropical Medicine. 

2018 May 1;11(5):350-4. 

76. Wang W, Gao Y, Wang W, Zhang J, Yin J, Le 

T, Xue J, Engelhardt UH, Jiang H. Kojic acid 

showed consistent inhibitory activity on 

tyrosinase from mushroom and in cultured 

B16F10 cells compared with arbutins. 

Antioxidants. 2022 Mar 4;11(3):502. 

77. Lee HK, Ha JW, Hwang YJ, Boo YC. 

Identification of L-cysteinamide as a potent 

inhibitor of tyrosinase-mediated dopachrome 

formation and eumelanin synthesis. 

Antioxidants. 2021 Jul 27;10(8):1202. 

78. He M, Fan M, Peng Z, Wang G. An overview 

of hydroxypyranone and hydroxypyridinone 

as privileged scaffolds for novel drug 

discovery. European Journal of Medicinal 

Chemistry. 2021 Oct 5;221:113546. 

79. Masum MN, Yamauchi K, Mitsunaga T. 

Tyrosinase inhibitors from natural and 

synthetic sources as skin-lightening agents. 

Reviews in Agricultural Science. 2019;7:41-

58. 

80. Hassan M, Shahzadi S, Kloczkowski A. 

Tyrosinase inhibitors naturally present in 

plants and synthetic modifications of these 

natural products as anti-melanogenic agents: a 

review. Molecules. 2023 Jan 2;28(1):378. 

81. Zhu W, Gao J. The use of botanical extracts as 

topical skin-lightening agents for the 

improvement of skin pigmentation disorders. 

InJournal of Investigative Dermatology 

Symposium Proceedings 2008 Apr 1 (Vol. 13, 

No. 1, pp. 20-24). Elsevier. 

82. Sudhakaran MV. Botanical pharmacognosy 

of Andrographis paniculata (Burm. F.) Wall. 

Ex. Nees. Pharmacognosy Journal. 2012 Nov 

1;4(32):1-0. 

83. Ramli F, Hamid MA, Bohari SP. 

Melanogenesis inhibition effect of ethanolic 

Andrographis paniculata leaf extract via 

suppression of tyrosinase and MITF 

expression. Journal of Applied 

Pharmaceutical Science. 2023 Jan 

4;13(1):128-38. 

84. Raghavan R, Cheriyamundath S, Madassery J. 

Exploring the mechanisms of cytotoxic and 

anti-inflammatory property of 

andrographolide and its derivatives. 

Pharmacognosy Reviews. 2018;12(23). 

85. Adeleye OA, Babalola CO, Femi-Oyewo MN, 

Balogun GY. Antimicrobial activity and 

stability of Andrographis paniculata cream 

containing shea butter. Nigerian Journal of 

Pharmaceutical Research. 2019 Jul 

17;15(1):9-18. 

86. Costa EF, Magalhães WV, Di Stasi LC. 

Recent Advances in Herbal-Derived Products 

with Skin Anti-Aging Properties and 

Cosmetic Applications. Molecules. 2022 Nov 

3;27(21):7518. 

87. Karthika K, Bharathi V. INVITRO ANTI-

DIABETIC ACTIVITY OF ETHANOLIC 

EXTRACT IN ANDROGRAPHIS 

PANICULATA LEAVES. 

88. Feng D, Fang Z, Zhang P. The melanin 

inhibitory effect of plants and 



Anushree P Munchinamane , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1019 | P a g e  

phytochemicals: A systematic review. 

Phytomedicine. 2022 Sep 6:154449. 

89. Anantharaman S, Rego R, Muthakka M, 

Anties T, Krishna H. Andrographis 

paniculata-mediated synthesis of silver 

nanoparticles: Antimicrobial properties and 

computational studies. SN Applied Sciences. 

2020 Sep;2:1-4. 

90. ISMAIL TN, SHAHIDAN WN, PONNURAJ 

KT. Malaysian herbs in skin aging and 

hyperpigmentation. Malaysian Applied 

Biology. 2021 Mar 30;50(1):1-9. 

91. Chintawar LK. Synthesis, Characterization, 

and Biological Applications of Silver 

Nanoparticles Grafted by Andrographis 

Paniculata and Nardostachys Jatamansi Plant 

Extracts (Doctoral dissertation, Texas A&M 

University-Kingsville). 

92. Wang X, Zhang DY, Yin SJ, Jiang H, Lu M, 

Yang FQ, Hu YJ. Screening of potential 

thrombin and factor xa inhibitors from the 

danshen–chuanxiong herbal pair through a 

spectrum–effect relationship analysis. 

Molecules. 2021 Dec 1;26(23):7293. 

93. Kim YJ. Antimelanogenic and antioxidant 

properties of gallic acid. Biological and 

Pharmaceutical Bulletin. 2007;30(6):1052-5. 

94. Badhani B, Sharma N, Kakkar R. Gallic acid: 

A versatile antioxidant with promising 

therapeutic and industrial applications. Rsc 

Advances. 2015;5(35):27540-57. 

95. Aruoma OI, Murcia A, Butler J, Halliwell B. 

Evaluation of the antioxidant and prooxidant 

actions of gallic acid and its derivatives. 

Journal of Agricultural and Food Chemistry. 

1993 Nov;41(11):1880-5. 

96. Hwang SH, Wang Z, Suh HW, Lim SS. 

Antioxidant activity and inhibitory effects of 

2-hydroxy-3-methylcyclopent-2-enone 

isolated from ribose–histidine Maillard 

reaction products on aldose reductase and 

tyrosinase. Food & function. 2018;9(3):1790-

9. 

97. Ellijimi C, Hammouda MB, Othman H, 

Moslah W, Jebali J, Mabrouk HB, Morjen M, 

Haoues M, Luis J, Marrakchi N, Essafi-

Benkhadir K. Helix aspersa maxima mucus 

exhibits antimelanogenic and antitumoral 

effects against melanoma cells. Biomedicine 

& Pharmacotherapy. 2018 May 1;101:871-80. 

98. Elsbaey M, Sallam A, El‐Metwally M, Nagata 

M, Tanaka C, Shimizu K, Miyamoto T. 

Melanogenesis inhibitors from the endophytic 

fungus Aspergillus amstelodami. Chemistry 

& Biodiversity. 2019 Aug;16(8):e1900237. 

99. Addis P, Shecterle LM, A. St. Cyr J. Cellular 

protection during oxidative stress: a potential 

role for D-ribose and antioxidants. Journal of 

Dietary Supplements. 2012 Aug 14;9(3):178-

82. 

HOW TO CITE: Sirisha N. V. L. Mulukuri,  Anushree 

Munchinamane P., Satheesh Madhav  N. V., Pankaj 

Kumar, Advances In Skin Lightening Agents: 

Mechanisms, Efficacy, And Safety Considerations, Int. 

J. of Pharm. Sci., 2024, Vol 2, Issue 6, 998-1019. 

https://doi.org/10.5281/zenodo.12105303 

 

ssscsacccx 


